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Aims: The objective of this study is to explore, within a sample of early psychosis patients (EPP), if 

subgroups regarding rate of violent behaviour (VB) against others can be identified on the basis of 

dynamic risk factors (treatment modifiable characteristics).  

 

Methods: In a sample of 265 EPP, treated at the Treatment and Early Intervention in Psychosis 

Program in Lausanne, we conducted a latent-class analysis on the basis of the main dynamic VB risk 

factors (substance use disorder, positive symptoms, insight, and impulsivity). VB were restricted to 

“serious violence” and were assessed through patients self-report, interview with relatives or 

forensic services and with a standardized instrument. 

 

Results: The analysis confirmed the heterogeneity of the sample regarding rate of VB. Patients 

could be stratified within 4 subgroups, 3 of which were at increased risk of VB. The two groups with 

the highest rates of VB displayed specific clinical profiles. The first one was characterised by high 

levels of impulsivity, hostility, positive symptoms and substance use disorder, and the second, by 

low level of insight and low social functioning. These patterns suggest that significant difficulties in 

social interaction may contribute to the emergence of aggressive reactions against others.  

 

Conclusions: Identification of EPP at increased risk of VB seems possible on the basis of dynamic 

risk factors. If confirmed prospectively, this could pave the way to the development of preventive 

strategies and specific interventions. 

 

Key words: Early psychosis, impulsivity, violent behaviour, schizophrenia. 

 

 

 



3 
 

INTRODUCTION 

While the vast majority of patients with schizophrenia are not violent, a significant number of 

studies have shown that they have nevertheless a higher risk to display violent behavior (VB) than 

the general population (Fazel, Långström, Hjern, Grann, & Lichtenstein, 2009; Hodgins, 2010; 

Large & Nielssen, 2011; Ouzir, 2013; Silverstein, Del Pozzo, Roché, Boyle, & Miskimen, 2015). 

Various studies have shown that this is already true in the early phase of psychotic disorders 

(Hodgins et al., 2011; Langeveld et al., 2014; Large & Nielssen, 2011; Nielssen, Malhi, McGorry, & 

Large, 2012; Winsper et al., 2013). In the literature, there is an emerging consensus that the group of 

schizophrenia patients displaying VB is not homogeneous and that it is rather composed of different 

subgroups where a range of psychopathological and clinical characteristics contribute to the 

emergence of such behaviors (Bo et al., 2013; Dumais et al., 2011; Joyal, Côté, Meloche, & 

Hodgins, 2011; Joyal, Dubreucq, Gendron, & Millaud, 2007). Furthermore, it has been suggested 

that research in this domain should not only aim at refining our understanding of psychopathological 

mechanisms leading to VB but also at identifying patient profiles based on “dynamic” risk factors of 

VB (Coid et al., 2013; Douglas, Guy, & Hart, 2009; Dumais et al., 2011; Hodgins, 2010; Joyal et al., 

2007), i.e. factors susceptible to evolve with treatment (such as substance abuse or certain types of 

symptoms), as opposed to “static risk factors” (such as gender or past aggression) which can’t be 

modified (Webster, Douglas, Eaves, & Hart, 1997). Unfortunately, very little research has been 

conducted on this topic in early psychosis patients (EPP) despite its potential usefulness in adapting 

treatment and developing specific early preventive strategies (Douglas & Skeem, 2005; Hodgins et 

al., 2011; Large, Dall, & Nielssen, 2014; Large & Nielssen, 2011; Witt, Van Dorn, & Fazel, 2013). 

The literature has shown that among patients with schizophrenia and first episode psychosis (FEP), 

the presence of isolated dynamic risk factors such as substance abuse or dependency (Fazel et al., 

2009; Large, 2014; Latalova, 2014; Vacheron & Cornic, 2010), antisocial personality disorders 

(Putkonen, Kotilainen, Joyal, & Tiihonen, 2004) or positive psychotic symptoms (Elbogen & 



4 
 

Johnson, 2009; Lincoln, Lüllmann, & Rief, 2007; Nolan et al., 2005; Swanson et al., 2006; Witt, 

Lichtenstein, & Fazel, 2015) increases the risk of VB. More recently, several studies have shown 

that lack of insight (Bjørkly, 2006; Foley et al., 2005; Reinharth, Reynolds, Dill, & Serper, 2014; 

Verma, Poon, Subramaniam, & Chong, 2005; Voyer, Jaafari, & Senon, 2011) and the presence of 

impulsivity (Bjørkly, 2013) could also play a critical role in the risk of VB in schizophrenia and FEP 

(Bjørkly, 2013; Nielssen et al., 2012; Silverstein et al., 2015; Volavka & Citrome, 2008; Witt et al., 

2013). In addition, various studies have shown that the levels of these factors may differ among 

subgroups of violent patients with chronic schizophrenia and a range of psychopathological profiles 

have been identified on this basis. The first one is composed of patients with a diagnosis of paranoid 

schizophrenia with predominant positive symptoms, where VB can be influenced by the content of 

symptoms [ex. delusions of persecution (Dubreucq, Joyal, & Millaud, 2005; Joyal et al., 2011; Joyal, 

Putkonen, Paavola, & Tiihonen, 2004; Volavka & Citrome, 2008)] and where violent acts are often 

planned, less impulsive and directed against a family member. A second profile consists of patients 

with a diagnosis of schizophrenia associated with comorbid substance use disorder (SUD) and 

antisocial personality disorder (APD) (Bo et al., 2013; Grann, Danesh, & Fazel, 2008) where VB 

would derive from the association of APD and drug use (Joyal et al., 2007). Recent studies have 

proposed a third profile, characterised by the combination of a high level of impulsivity (Bo et al., 

2013; Dumais et al., 2011; Enticott, Ogloff, & Bradshaw, 2008; Volavka & Citrome, 2008) and 

SUD. Unfortunately, very little is known in this regard for EPP. Considering the major impact VB 

can have both on victims and patients themselves, further research seems urgent in order to advance 

this neglected field. Focusing on the identification of clinical profiles based on dynamic risk factors 

may indeed pave the way to the development of specific preventive strategies which are currently 

not available. 

Considering these elements, we decided to conduct a study in a sample of EPP, with the objective to 

explore if subgroups regarding rate of VB could be identified on the basis of dynamic risk factors. 
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METHODS 

Procedure and participants 

Patients were recruited at the Treatment and early Intervention in Psychosis Program (TIPP), a 

specialized early psychosis program, implemented at the Department of Psychiatry CHUV, in 

Lausanne, Switzerland (Baumann et al., 2013; Conus & Bonsack, 2004). Entry criteria to the 

program are: (i) age 18 to 35 years; (ii) residence in the catchment area; (iii) meeting threshold 

criteria for psychosis, as defined by the ‘Psychosis threshold’ subscale of the Comprehensive 

Assessment of At Risk Mental States Scale (Yung et al., 2005). Exclusion criteria are (i) 

antipsychotic medication for more than a total of 6 months, (ii) psychosis related to intoxication or 

organic brain disease, or (iii) an intelligence quotient <70.  The Research and Ethics Committee of 

the Faculty of Biology and Medicine of Lausanne University granted access to TIPP clinical data for 

research purposes. 

At the time of this study, 265 patients had been followed-up prospectively over 36 months, and they 

were dichotomised based on the presence or not of VB. The group of patients with VB had 

committed physical aggression against people at least once, either before entering into the program 

and/or during the program, meeting definition of “serious violence” i.e. “as assault causing any 

degree of injury, any use of a weapon or any sexual assault. The term any was used when the 

severity of the violence was not specified” (Large & Nielssen, 2011). 

 

Measures   

Premorbid factors 

Past psychiatric diagnoses were assessed according to Diagnostic and Statistical Manual of Mental 

Disorders (APA, 2000) criteria. Past history of trauma was assessed on the basis of the knowledge of 

history of patients in the frame of a 3 year’s trusting relationship, and based on interviews with 
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relatives when indicated (Alameda et al., 2015). Patients were considered as having been exposed to 

trauma if they had faced at least one experience of sexual or physical abuse (Varese et al., 2012).  

 

Diagnostic assessment   

Diagnosis is the result of an expert consensus and based on the following elements: (1) Diagnosis 

reported by a treating psychiatrist in all medical documents and at the end of any hospitalization; (2) 

Longitudinal assessment by case managers (CM) over the 3 years of treatment. The consensus 

diagnostic procedure is carried out after 18 months in treatment by a psychiatrist and the 

psychologist who is in charge of assessments over the treatment period, and is based on DSM-IV 

criteria (APA, 2000). Main diagnoses were sub-divided into 3 classes: paranoid schizophrenia, non-

paranoid schizophrenia and other psychotic disorders.  

 

Dynamic factors: Positive symptoms, substance use disorder, insight and impulsivity. 

All of the dynamic factors were evaluated at program entry. The level of symptoms was measured 

using the positive subscale of the Positive and Negative Syndrome Scale (PANSS) (Kay, Flszbein, & 

Opfer, 1987). Impulsivity was assessed by the addition of 2 PANSS items: “poor impulse control” 

and “difficulty in delaying gratification” which correspond to the consensual definition of 

impulsivity proposed by Moeller et al. (Moeller, Barratt, Dougherty, Schmitz, & Swann, 2001). We 

selected these items to assess the main dimensions of impulsivity because our specialized 

impulsivity scale could not be administered to the whole cohort. Substance use disorder (SUD) at 

baseline was assessed in 2 ways: first, on the basis of DSM-IV criteria (APA, 2000) and second, 

SUD was dichotomized between “absent/light substance use” and “moderate to severe substance 

use” on the basis of the CM rating Scale (Drake et al., 1990). The level of insight was rated, using a 

3-point scale: absent, partial and full. Full insight meant awareness of the illness and the necessity of 

treatment.  
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Other factors: general functioning and other aspects of psychopathology 

The functional level at program entry was evaluated using two scales : the Social and Occupational 

Functioning Assessment Scale (SOFAS) (Morosini, Magliano, Brambilla, Ugolini, & Pioli, 2000) 

and the Global Assessment of Functioning (GAF) (Goldman, Skodol, & Lave, 1992). While SOFAS 

only takes the social and occupational functioning into account, GAF also includes the intensity of 

symptoms. Negative symptoms, general psychopathology and PANSS risk were assessed with the 

PANSS scale. 

 

Identification of episodes of VB   

Episodes of VB were identified by three distinct ways: firstly, by CMs on the basis of questionnaire 

completed for all patients [listing violent offenses (Swiss Criminal Code) and VB (such as assault 

and battery)] in the frame of the clinical interactions occurring between them and patients over the 

entire 36 month treatment period (averaging 100 contacts per patients). The meta-analysis of 

Winsper et al. (Winsper et al., 2013) showed good reliability and validity in the self-reporting of 

serious aggression rate. Secondly, CMs gathered additional information through contact with 

parents, significant others and the forensic psychiatric services (hetero-reporting of aggression). 

Finally, episodes of VB occurring during the treatment phase were identified on the basis of the Staff 

Observation Aggression Scale [SOAS-R scale (Nijman et al., 1999), a structured assessment tool], 

which lists all critical events related to a VB during hospitalisations.  

 

Statistical analysis  

To assess the existence of specific patients’ subgroups, a latent class analysis (LCA) was conducted 

on the following factors: SUD (presence or absence), impulsivity, insight level, positive symptoms 

level, and main psychosis diagnosis (3 groups). Although diagnosis can be considered as a more 

stable factor than the others, it may also change in EPP, which is why we included it in the analysis. 
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To determine the best number of classes we relied upon the BIC (Bayesian Information Criterion) 

coefficient (Schwarz, 1978). The BIC balances model fit with its complexity (number of 

parameters). For the sake of parsimony, it was further verified whether a solution with one less class 

could present a similar degree of adjustment. In this regard, a Lo-Mendell-Rubin Adjusted 

Likelihood Ratio Test and a Parametric Bootstrapped Likelihood Ratio Test were performed. The 

LCA was performed with the Mplus statistical package version 7.3. To determine the specific 

characteristics of each class, we used the Cramer's V test or T test. A significant p-value indicates 

that a variable provides between class discrimination. Finally the classes were compared on a set of 

variables that were not used to develop the profiles (demographic data, presence of a past history of 

treatment for a non-psychotic disorder, negative and general domain of the PANSS scale, 

functioning assessment and VB - table2). 

 

RESULTS  

Sample characteristics.  

Among the 265 patients included in the study, 72 displayed VB that involved a person (27.2%) and 

15 (5.7%) committed victimless crimes. The latter were excluded from the study considering they 

could neither be considered as controls nor as violent patients. The analysis was therefore conducted 

in a sample of 250 patients. Among the 72 patients, 10 displayed VB only prior to enter the program, 

and, 62 during the program. Other characteristics are outlined in Table 1 and Table 2. 

 

Identification of subgroups of patients with VB on the basis of the main dynamic risk factors 

Models with an increasing number of classes were estimated. The four-class solution was selected 

on the basis of its lowest BIC value and clinical interpretability. Solutions including a higher number 

of classes were discarded because they were unstable (the best log-likelihood value was not 

replicated) and untrustworthy because of model under-identification. The Lo-Mendell-Rubin 
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Adjusted Likelihood Ratio Test (p = .012) and the Parametric Bootstrapped Likelihood Ratio Test 

(p<.001) confirmed that the four class solution was to be preferred to a solution including one less-

class.  This analysis allowed the stratification of the sample within 4 patient’s subgroups. Sub-group 

1 was the largest and contained a majority of non-violent patients (84%) with diagnoses of non-

paranoid schizophrenia or other psychotic disorders and globally lower levels of dynamic risk 

factors.  Subgroup 2 was composed of patients with heterogeneous psychosis diagnoses, low level of 

insight and a 41% prevalence of VB. Subgroup 3 was composed of patients almost exclusively 

diagnosed with paranoid schizophrenia (96%) with low levels of impulsivity and positive symptoms 

and higher level of insight compared to classes 2 and 4 ; 40% of them had displayed VB. Subgroup 4 

was the smallest group in the cohort (N=16; 6.4%) and had the highest prevalence of violent patients 

(62%). Most patients within this subgroup had non-paranoid schizophrenia (59%), high levels of 

SUD, impulsivity, and positive symptoms, and a low level of insight. In this analysis SUD explained 

2.7% of the variance between subgroups, insight 6%, positive symptoms 23%, diagnosis 40.4% and 

impulsivity 90%.  

 

Table 1 

Specific subgroup characteristics 

Patients in subgroup 1 had a better level of functioning (EGF=53.8, SOFAS=56.3) and lower general 

subscale (31.8) and total (62.4) score on the PANSS than the other groups. In subgroup 2, 76% had 

psychiatric treatment before entering TIPP (for non-psychotic diagnosis). Subjects had an overall 

level of functioning that was impaired (EGF=45.5, SOFAS=47.9). In subgroup 3, patients had 

moderate functional impairment (EGF=49.2, SOFAS=51.4). Subgroup 4 was composed of a higher 

percentage of females patients compared to the three other groups, the vast majority (75%) had been 

exposed to significant trauma and they also had a significant degree of functional impairment. Other 

characteristics are outlined in Table 2.  
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Table 2 

DISCUSSION 

To our knowledge, this is the first study attempting to identify EPP at higher risk of VB on the basis 

of dynamic risk factors. This topic is of importance considering it may pave the way to the 

development of strategies to prevent such events to occur. Our main finding is that it is indeed 

possible to identify subgroups of patients at increased risk to display VB on the basis of clinical 

characteristics that may be amenable to treatment.  

Overall, within our sample, 27% of patients had displayed VB at least once, a rate which is slightly 

higher than what has been reported in previous meta-analyses (Large & Nielssen, 2011; Winsper et 

al., 2013). However, variations regarding duration of follow-up and definition of VB may explain 

these differences and limit the validity of comparison between studies (Large & Nielssen, 2011; 

Winsper et al., 2013). Nevertheless, this high rate of VB confirms the importance to identify 

subgroups of patients at increased risk to display such behaviors and to identify factors that may be 

targeted by treatment in order to develop preventive approaches.  

 

Our study allowed the identification of 3 subgroups of patient with an increased rate of VB. A small 

number of patients (subgroup 4 in our analyses) displayed high rate of VB (62%), and repetitive 

aggressions [with relatively low severity (Dumais et al., 2011)]. These were patients with non-

paranoid schizophrenia, high rate of SUD, as well as high levels of impulsivity and positive 

symptoms. The observation that a high percentage of patients from this subgroup had been exposed 

to traumatic events (75% of this subgroup) suggests that their impulsivity and lack of control may be 

linked to an emotion-regulation deficit that may result from such events (Aebi et al., 2017; Negrao, 

Bonanno, Noll, Putnam, & Trickett, 2005). In addition, the high prevalence of substance use (mainly 

represented by marijuana and alcohol) may also have acted as a facilitator in the emergence of 

aggression. Further, the high level of hostility and other positive symptoms they displayed during the 
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acute phase may have contributed to the emergence of VB after the onset of psychosis (Lapworth et 

al., 2009). These characteristics, coupled to the observation that, in 40% of cases, VB start before 

entry into the program and continued during treatment, suggests this subgroup may overlap with the 

“Early-starter offender” described by Hodgins (Hodgins, 2008, 2010). Entry into delinquency in this 

subgroup could in fact follow a pathway that is similar to the one followed by non-psychotic 

offenders and may be driven mainly by the conjunction of high impulsivity and substance abuse. It 

could however worsen with the emergence of psychosis, especially with the occurrence of positive 

symptoms. In another study we have shown indeed that the impact of impulsivity on the probability 

of VB was potentiated when associated with a low level of insight and a high level of positive 

symptoms (Moulin et al., Submitted). 

A second subgroup (subgroup 2) is characterized by low level of insight and functioning. This 

combination can potentially lead to significant difficulties in social interaction, and hence to the 

emergence of aggressive reactions against others, in a pattern where poor interpersonal skills, 

combined with lack of insight lead to aggressive interactions. These findings could explain the 

conflicting results of the literature (Bjørkly, 2006; Bonnet, Lacambre, Schandrin, Capdevielle, & 

Courtet, 2017; Voyer et al., 2011) about the role of insight (in schizophrenia and FEP) on VB: lack 

of insight could play an indirect role in its links with VB (Moulin et al., 2017) by increasing the 

difficulties in social functioning.  

A third subgroup with high rate of VB, is composed of patients with paranoid schizophrenia and low 

level of impulsivity: it corresponds to the classical profile of potentially violent patients described in 

the literature (Dubreucq et al., 2005; Joyal et al., 2007), whose VB are more likely to be planed 

(Silverstein et al., 2015) and to lead to penal consequences.  

 

Our results suggest that the two first subgroups described above may be specific to EPP and that 

various preventive strategies could be developed on this basis. : firstly, a high-risk group of VB with 
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high impulsivity and SUD, that could be potentiated by positive symptoms and lack of insight during 

this period. In line with Large and al. (Large, 2014), our results suggest that VB is associated with 

SUD (Large et al., 2014), and that this co-morbidity should therefore be targeted for early screening 

and specific treatment (Langeveld et al., 2014; Large et al., 2014; Mullin et al., 2012). The same is 

true for impulsivity, which should be explored thoroughly considering it may be amenable to 

treatment and evolve positively. Exposure to trauma also seems to be a contributing factor in a 

certain number of patients. The impact of exposure to trauma during childhood on outcome has been 

clearly demonstrated in EPP, and research on offenders has shown that they are more likely to have 

experienced physical or psychological violence during childhood than the general population 

(Edwards, Holden, Felitti, & Anda, 2003; Jespersen, Lalumière, & Seto, 2009; McCormack, 

Hudson, & Ward, 2002; Stirpe & Stermac, 2003; Weeks & Widom, 1998; Whitaker et al., 2008). 

The high occurrence of trauma in this population should encourage clinicians to explore this domain 

with caution and to take it into account when treating such patients, not only because of its impact on 

outcome, but also considering its impact on risk to display VB (Alameda et al., 2015; Conus, Cotton, 

Schimmelmann, McGorry, & Lambert, 2010; Hoptman, 2015).  

A second subgroup of violent patients could be specific to EPP, in relation to lack of insight during 

this phase [at program entry : 47% of VP had no insight and 30% of NVP (Moulin et al., 2017)] and 

its consequence in social interactions.While the issue of insight should be approached carefully with 

EPP, attempts to promote its development should always be part of treatment and considered as a 

therapeutic process (Elowe & Conus, 2017). 

 

LIMITATIONS  

Several limitations must be mentioned. First, assessment of impulsivity was based on 2 PANSS 

items rather than on a specifically designed scale. Second, assessment of positive symptoms should 

be more precise. Third, the four latent classes may reflect specificity of our sample and local 
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characteristics and may not apply in other samples or settings. Our results must therefore be 

confirmed by other studies. Fourth, some VB may not have been reported to clinicians and 

researchers despite the three sources of information; in particular, VB occurring prior to entry into 

the program might have been underestimated, due to absence of access to criminal records. Fifth, a 

separate analysis of pre-treatment and in-program violence would be of interest, as well as separate 

analysis of serious and less serious violence. Given the limited sample size, these approaches were 

not feasible. Sixth, the diagnostic procedure focused mainly on the psychosis dimension and 

probably failed to provide reliable information regarding the presence of personality disorder 

comorbidity which is known to be a risk factor for VB. Finally, dynamic factors other than the ones 

we considered may also be linked to VB. 

 

CONCLUSIONS  

Despite these limitations, our results revealed an important heterogeneity among EPP regarding rate 

of VB, and suggest the possibility to identify subgroups of patient at higher risk to display VB on the 

basis of dynamic factors. This indicates in turn that preventive interventions may be developed and 

that they should mainly target SUD, impulsivity and insight. More research is warranted in this 

domain considering the relatively high prevalence of VB in this population and the devastating 

consequences they can have at various levels.  
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